Upon reaction with aqueous potassium hydroxide and aliphatic and aromatic aldehydes 2 the salts 1,2-diaminoquinolinium tosylate 4 and 1,2-diaminoisoquinolinium tosylate 9 were converted into the corresponding 2-substituted [1,2,4]triazolo[1,5-a]quinolines 8 and [1,2,4]triazolo[5,1-a]isoquinolines 13, respectively. The formation of the final products requires aerial oxidation.
Introduction
We have recently reported 1 that 1,2-diaminopyridinium tosylate 1 readily reacts with aldehydes 2 furnishing 2-substituted triazolo [5,1-a] pyridines 3 in moderate to good yields (Scheme 1).
Scheme 1
In continuation of this study, and pursuing our continuous interest in the synthesis of polycyclic heteroaromatic compounds we decided to explore if this straightforward ring formation procedure can be extended. In this paper we describe a successful application of this
Results and Discussion
Here we report the formation of the tricyclic structures 8 and 13 in the course of the condensation reaction of 1,2-diaminoquinoline 5 or -isoquinoline 10 with an aldehyde forming two bonds 1-N/2-C and 2-C-3-N of the triazole ring. The starting compounds of this reaction, 1,2-diaminoquinolinium tosylate 4 19 and 1,2-diaminoisoquinolinium tosylate 9 19 are readily available from 2-aminoquinoline and 1-aminoisoquinoline by direct N-amination procedure using O-tosylhydroxylamine 20 according to our previously published procedure. 21 When a solution of the tosylates 4 or 9 in methanol is mixed with an aliphatic or aromatic aldehyde 2 and treated with aqueous potassium hydroxide at room temperature the respective 2-substituted fused [1, 2, 4 ]triazoles 8 and 13 are obtained within a few hours (Scheme 2). In some cases the crystalline products 8 and 13 precipitate from the reaction mixture and are collected by filtration (Method A). Alternatively, the products are isolated upon extraction from the reaction mixture with dichloromethane (Method B). The yields of the tricyclic products 8 (69-95%) and 13 (57-86%) are generally very good. It is interesting to note that these yields are significantly higher than those found for the bicyclic ring system 3.
1 The higher conversion rates may be due to the enhanced stability of the imino-amino bases 5 and 10 which -in contrast to the quite unstable conjugate base formed from 1 -have been isolated as stable crystalline compounds.
The reaction proceeds via the in situ generation of the free bases 1-amino-2-iminoquinoline 5 22 and 2-amino-1-iminoisoquinoline 10, 23 respectively. This has been proved by separate experiments with these compounds reacting with benzaldehyde 2c and affording the fused [1, 2, 4] triazoles 8c and 13c, respectively. Thus the free base 5 or 10 reacts with aldehydes 2 to give the condensation products 6 and 11, respectively. These hydrazones 6 and 11 are presumed to coexist in an equilibrium with ring chain tautomers, the corresponding dihydrotriazole derivatives 7 and 12 which, in turn, upon dehydrogenation induced by air oxidation yield the final heteroaromatic products 8 and 13, respectively. Oxygen from air is required for this oxidation step. This has been proved by carrying out the reaction of 2-amino-1-iminoisoquinoline 10 with benzaldehyde 2c under exclusion of air. After 6 h no product 2-phenyl[1,2,4]triazolo[5,1-a]isoquinoline 13c could be detected. When this reaction mixture was stirred and exposed to air the product 13c was isolated in virtually the same yield as following Procedure A.
Scheme 2
The structures of products 8 and 13 were confirmed by 1 
1,2-Diaminoquinolinium tosylate (4)
. 19 To a stirred solution of quinolin-2-ylamine 25 (0.5 g, 3.5 mmol) in dichloromethane (5 mL) was added a solution of O-tosylhydroxylamine 20 (0.7 g, 3.9 mmol) in dichloromethane (5 mL) at rt. Within a few minutes a precipitate began to separate. 
1,2-Diaminoisoquinolinium tosylate (9).
19 Applying the same protocol as described before to isoquinolin-1-ylamine 26 (0.5 g, 3.5 mmol) afforded colorless crystals 9 (1.008 g, 87%); mp 218-220 °C (methanol General procedures For the Synthesis of Triazoles 8 and 13. Procedure A. An aqueous solution (14 mL) of potassium hydroxyde (2.8 g, 50 mmol) was added to a solution of 1,2-diaminoquinolinium tosylate (4) or 1,2-diaminoisoquinolinium tosylate (9) (1.66 g, 5 mmol) and aldehyde 2 (7 mmol) in methanol (50 mL). Upon stirring the reaction solution in an open flask at rt for 3-5 min a precipitate appeared. After 1 h the precipitate formed was filtered off and washed with methanol (5 mL). This procedure was repeated in 1 h intervals until no more precipitate was formed and the filtrate remained as a clear solution. The combined crop of solid material was washed with water and dried in a desiccator. Recrystallization from an appropriate solvent provided the pure crystalline products 8 and 13, respectively. Procedure B. The reaction mixture of the 1,2-diaminoquinolinium tosylate (4) or 1,2-diaminoisoquinolinium tosylate 9 (1.66 g, 5 mmol), the aldehyde 2 (20 mmol) in methanol (50 mL) and an aqueous solution (14 mL) of potassium hydroxyde (2.8 g, 50 mmol) was stirred in an opened flask at rt for 6 h. The reaction solution was then poured into water (100 mL) and extracted with dichloromethane (3 x 50 mL). The combined organic layers were washed until neutral and dried over sodium sulfate. The residue after evaporation of the solvent was purified by column chromatography on silica gel with diethyl ether. Removal of the eluent solvent from the appropriate fractions furnished the solid product on cooling or on standing. Recrystallization from petroleum ether or n-hexane gave the pure product. (5) 22 (0.80 g, 5 mmol) and water (11 mL, instead of an aqueous potassium hydroxide solution) afforded after 6 h 8c (0.90 g, 73%). 1-a]isoquinoline (13a) . 27, 28 Procedure B. Colorless crystals, 0.52 g (57%); mp 84 °C (n-hexane; lit. 27 23 (0.80 g, 5 mmol; instead of the tosylate 8) and water (11 mL; instead of an aqueous potassium hydroxide solution) after 6 h afforded 13c (0.98 g, 80%). When this reaction was carried out under exclusion of air in a closed reaction flask no product precipitated after 6 h. After opening the flask and continued stirring 13c precipitated within 2 h and was isolated by filtration (0.97 g, 79%). 
2-(4-Methylphenyl)[1,2,4]triazolo[1,5-a]quinoline (8d

